reportedly increases the size of muscle fibers in rats (Toth et al. 2008) as well as increased lean body mass 37 in sheep, pigs and quail (Chermnykh et al. 1988; Lafont and Dinan 2003) and is associated with anti-38 diabetic effects in obese mice (Kizelsztein et al. 2009 ). Reports in the literature claim anabolic effects in 39 animals and humans without androgenicity (Chermnykh et al. 1988; Lafont and Dinan 2003; Gorelick-40 Feldman et al. 2008 and signal transduction (Laplante and Sabatini 2012). Oral ingestion of amino acids, and in particular 59 leucine, also stimulates mTORC1 assembly and signaling but in a PI3K-Akt-independent mechanism, 60 allowing for a convergence of amino acid and insulin/IGF-I signaling on mTORC1 upon meal feeding 61 (Anthony et al. 2000; Anthony et al. 2001a; Anthony et al. 2001b To quantify bioavailability of 20HE, 500 µl aliquots of serum samples were extracted with 500 µl of 89 butanol three times. The organic layer was dried and dissolved in 100 µl of 70% ethanol; 5 µl was 90 injected in LC-MS (5-95% acetonitrile gradient). A standard curve of 20HE (5, 10, 50 ng) was run 91 alongside samples in LC-MS for quantification. 92
Immunoblot Analysis. Tissue samples were prepared for SDS-PAGE followed by immunoblot analysis as 93 previously described (Anthony et al. 2007 ). Immunoblots included a tissue sample from rats injected with 94 IGF-I as a positive control for Akt phosphorylation. Membranes were incubated with the following 95 primary antibodies: Akt (p-Thr308), mTORC1 (p-Ser2448), and 4E-BP1. Protein expression was 96 visualized using enhanced chemiluminescence (ECL) and signal intensities were digitally captured using 97 a FluorChem M multiplex imager (ProteinSimple) and band densities were quantitated using imaging 98
software. 99
Statistics. Data are expressed as means ± SEM. Experimental results were analyzed by ANOVA using 100 the STATISTICA software package. Differences between group means were assessed by Tukey's post 101 hoc test. The level of significance was set at P ≤ 0.05 for all statistical tests. This study contributes importantly to the study of phytoecdysteroids and establishes that acute 173 bioavailability of 20HE is limited when consumed alone or with leucine. While one interpretation is that 174 the anabolic signaling effect of 20E is limited by digestibility and absorption, an alternate explanation is 175 that the mechanism of effect is independent of mTOR. Certainly, among the pathways affected by 176 nutritional status, mTORC1 is one of the most important cellular signaling hubs in the body, regulating 177 cell growth, autophagy, and proliferation (Laplante and Sabatini 2012). However, the path to improved 178 
